ertain amounts of inducers, i.e Salicylic acid, Oxalic acid, and yeast extract as biocontrol agent as well as the fungicide Aquacid, used as foliar spray treatments proved to be effective in reducing downy mildew severity (DS) caused by (Pseudoperonospora cubensis) on cucumber plants under greenhouse and field condition. In vitro, the tested fungicide, resistance inducing chemicals (RIC) and biocontrol agent highly inhibited sporangial germination of P. cubensis fungus compared with the control, Aquacid fungicide and the biocontrol agent were more effective on sporangial germination than chemicals RIC. Under greenhouse condition, severity of downy mildew disease decreased, significantly. Some Plant growth parameters i.e Plant length and fresh weight were significantly increased when the fungicide and RIC were applied as compared with the control. In field experiments, foliar application with fungicide Aquacid (2.5g/L) as a comparison treatment, Salicylic acid, Oxalic acid, and the yeast extract in concern, significantly reduced the disease severity of downy mildew with the averages of 7.25, 25.43, 30.0 and 16.40 %, respectively compared with untreated plants in the first season 2016 and the same trend was cleared in the second season 2017 with the averages of 6.50, 24.15, 25.45and 13.33%, respectively. Moreover, all exercised treatments significantly increased all of the studied growth parameters, i.e. plant length, leaves number, number of flowers, fresh and dry weight/plant. The treatments showed remarkable increase physiological aspects (Peroxidase activity and total phenol content) and similar reduction in disease severity of downy mildew revealing the most superior positively correlation with both peroxidase activity and total phenol content.
INTRODUCTION
. In Egypt, El-Nagar et.al.
(1991) expected 30-80% yield losses if severity of infection reached 50-100%. The disease is considered the most serious problem in the greenhouse, where warm wet weather promotes disease development; severely infected leaves may die in 10 to 14 days (Shama et al., 1998) .however,Although, chemical synthetic fungicides succeeded to control several plant diseases, they increase production cost, incidence of health problem and pollution of environment. Therefore, a need of alternative strategies has arisen for controlling plant diseases. (Gullino et al., 1999 and Chiu, and Huang, 2014) . (2011) reported that yeasts were capable to suppressed some soil-borne fungi and powdery mildew disease on sugar beet. Furthermore, Abdel-Kader et al. (2012) reported that under artificial infestation with powdery and downy mildews pathogens, Cucumber downy mildew expressed as mean diseases incidence were 54.4 and 46.6% in control, meanwhile when sprayed with ascorbic acid only or combined with Saccharonmyces cerevisiae revealed diseases infection estimated as 28.8, 25 .5% and 23.3 and 20.0%, respectively. Ines et al. (2014) found that plants are constantly confronted to both abiotic and biotic stresses that seriously reduce productivity. Plant responses to these stresses are complex and involve numerous physiological, molecular, and cellular adaptations. Treatment with a biotic and biotic inducers activated different defense mechanisms such as accumulation of pathogenesis related protein (PR) in plant tissues (Khan, et al., 2011 and Dutta, et al. 2016 ). Also, inducers increased phenol, peroxidase and chitinase (Liang, et al., 2005 and Shafique et al., 2011) .
The objective of our study was to measure the efficacy of foliar applications of Salicylic acid, Oxalic acid and yeast extract in controlling of downy mildew of cucumber. Their effect on total phenol compounds, peroxidase activity, any other probably defense mechanisms and selective plant parameters was also concerned in our aim of the study.
MATERIALS AND METHODS

In vitro tests:
Inocula preparation:
Cucumber leaves showing natural downy mildew disease infections (Pseudoperonospora cubensis) were obtained from various cucumber cultivars grown under field condition at Etay El-Baroud, Beheria Governorate, during 2016 season.
The fungus was maintained and multiplied on leaves of cucumber cultivar, Beta alpha grown in plastic pots under greenhouse conditions at Plant Pathology Research Institute, ARC, Giza, Egypt, which also served as susceptible control. Cucumber seeds of Beta alpha cultivars were planted in the pots, diameter 25 cm at the rate of 5 seeds per one pot. The plants were inoculated with sporangial suspension (6 x 10 5 sporangia/ml almost) when reached its 3 rd true leaf stage and kept under humid conditions. Sporangial suspension was sprayed onto the upper and lower surfaces of the leaves. The infected plants, 10 days after inoculation were transferred to a humid chamber 18-20 o C overnight for inducing fungal sporulation. The sporangia were washed by shaking the detached leaves gently in sterilized distilled water for 10 minutes and filtered through four layers of cheesecloth.
Effect of some resistance inducing chemicals, dry yeast, and fungicide on sporangial germination of P. cubensis:
The effect of some RIC i.e., salicylic acid, oxalic acid and dry yeast as biological control compared with fungicide (Aquacid) on the sporangial germination of the fungus like P. cubensis was studied in vitro.
The resistance inducing chemicals (RIC) salicylic acid and oxalic acid were prepared at 0.0, 5, 10, 25, 50, 75, 100 and 150 mM. Activity of bio control agent i.e., dry yeast obtained from Sigma Aldrich Chemical Co. (St. Louis, Mo, USA) 10 g of yeast was suspended with 100 cm 3 warm water at 32˚C followed by adding sucrose sugar at ratio 1:1w/w (Hibbett et.al., 2007) and kept overnight then left for three hours for activation and reproduction of yeast than used 0.0, 5, 10, 25, 50, 75, 100 and 150 %.
The concentrations of 0.0, 25, 50, 100, 150, 200, 300, 400 and 500 ppm. of the fungicide Aquacid (copper hydroxide) was prepared depending on the active ingredient of the fungicide. Freshly collected sporangia by sterilized brush from the infected leaves were subjected to such concentrations of the tested fungicide, RIC and dry yeast. One ml. of sporangial suspension was placed on two sterilized slides, borne on two glass rods in a sterilized Petri-dish containing a piece of wetted cotton by sterilized distilled water to provide high relative humidity. The same was made for a spore suspension put in distilled sterilized water only as control treatment.
Preparations were incubated in darkness at 20°C for 48 hour. One drop from lactophenol cotton blue stain was added at the time of slide examination to fix and killing the germinated sporangia. Percentage of sporangial germination was calculated as empty sporangium (cleared sporangium, which zoospores released out of the sporangium) in a total of 100 sporangium. The germinated sporangia were counted and mean percentage of germination was calculated and recorded for each treatment.
In vivo tests:
Effect of foliar spray treatments on the activity of peroxidase and phenolic content in cucumber plants
The effect of Aquacid, dry yeast and the RIC i.e., Salicylic acid and oxalic acid on the severity of cucumber downy mildew caused by P. Cubensis was carried out The experimental plot contained five rows (1.10 width × 3.5 m, long). Seeds were soaked first in water for 6 hours and kept in cheesecloth for 12 hours before sowing.
Seeds were planted in hills (2 seeds/hill) on two sides of ridges with 50 cm between hills. All agricultural practices were carried out according to the recommendations of the Ministry of Agriculture, Egypt. Complete randomized block design with four replicates for each treatment was used. Percentage disease severity (DS) and efficiency percentage were recorded as mentioned before in greenhouse experiments.
A-Growth parameters:
Ten cucumber plants were randomly selected from the middle part of each plot, leaving two rows from each side to avoid border effects, plant length, and number of leaves, flowers number; plant fresh weight and dry weight were recorded 75 days after sowing.
B-Effect of foliar spray treatments on the activity of peroxidase and phenolic content in cucumber plants:
Effect of resistant induced chemical i.e.,salicylic acid and oxalic acid , yeast and Aquacid fungicide on peroxidase activity and total phenolic content.
In the 2nd season, the peroxidase activity and total phenol compounds were determined after three days from the second foliar spray application in second season. Leaf samples from each treatment were collected for peroxidase activity assay. Three g of fresh leaf
were ground in a precooled mortar and pestle containing 9 Ml of 0.1 M phosphate buffer (pH 7.1). The extract was centrifuged at 3000 rpm at 6 C˚ for 20 min.
Peroxidase activity was expressed as changes in absorbance 1-min at 425 nm, according to the methods mentioned by Allam and Hollis (1972) .
Total phenol in fresh leaves extract was determined using the colorimetric method described by Folin and Ciocalteu (AOAC, 1985) . standard curve from a pure chemical of catechol was used.
Statistical analysis:
Analysis of variance was carried out using MSTAT-C (1991) program version, least significant difference (LSD) was employed to score significant different between treatment at P≤ 0.05 % (Gomez and Gomez, 1984) .
RESULTS
In vitro testes:
Effect of some resistance inducing chemicals, dry yeast, and fungicide on sporangial germination of P. cubensis: In vivo testes:
Greenhouse experiment:
Results figured in Table ( 2) clearly demonstrated that all the tested fungicide, RIC and bioagent resulted in significant reduction in the downy mildew severity as well as significant increases in the plant length and foliage fresh weight of cucumber plants as compared with control treatment.
However, the tested fungicide, i.e. Aquacid, was more efficient in this regard,as it reduced with significant increases in plant length(103.4cm) and foliage fresh weight (194.5g) whereas, those of RIC, i.e. salicylic acid and oxalic acid, reduced disease severity to be 9.0 and 10.8%, and Dry yeast ranked the third in this regard, to 7.6 as it reduced disease severity. Obtained results presented in Table ( 3) revealed that all applied treatments have positive effect in decreasing downy mildew disease severity as compared tocontrol. Data given in Table (4 
Effect of foliar spray treatments on the activity of peroxidase and phenolic content in cucumber plants:
Data in Table ( Figure (1, 2) and data in Table (6) indicate that all foliar treatments with inducers resistance recorded the lowest percentage of disease severity (DS) of downy mildew on cucumber plants. In addition, negative linear relationship between the reduction in DS of downy mildew and PO and total phenol contents was increased.
Regression analysis shows that PO activity compounds contribute to about 70.6% (R2 = 0.706, P> 0.005) and total phenol contents76.1% (R2 = 0.761, P > 0.005). All correlations are significant at the p> 0.005(***).
DISCUSSION
Nowadays, world-wide as well as developing countries are suffering from environmental pollution caused by a number of pollutants among those are plant pesticides. Hence, recent strategies for pest control managements concentrated on the use of such alternative safe methods rather than those of chemical pesticide methods especially for the control of vegetable and fruit crops diseases. It was also recommended to apply such chemicals at the first stage of plant growth prior to fruit maturity to give such chance to chemical compounds to depredate to a safe degree before harvest. Cucumber plants are liable to the infection by many fungal diseases;
however, downy mildew caused by the fungus Pseudopersonospora cubensis is the most intended concerned one. It is an Oomycetes fungi more closely related to water molds such as phytophthora than to true fungi. The peak of infection reaches its maximum at the time of fruit maturity and harvesting (Colucci, 2008 Furthermore, El-Khallal (2007) reported that both polyphenol oxidase and peroxidase are important in the defence mechanism against pathogens, through their role in the oxidation of phenolic compounds to quinines, causing increase in antimicrobial activity. Therefore, they may be directly involved in stopping pathogen development accelerating the cellular death of cells close to the infection site, preventing the advance of infection and / or by generating a toxic environment which will inhibit the growth of the pathogen inside the cells.Our results suggested that, beside the ability of the previous agent to induce resistance in many plants against pathogens they could be used as protect treatments. Most of elicitors are, available. They are easy to use as environmentally safe. They are used through integrated pest managements.
